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1.3.1. List of cross cutting issues relevant to Professional Ethics, Gender, Human Values, Environment and
Sustainability integrated into the Curriculum

S. | Progr | Course Semester | Paper title & Chapters Crosscutting Page
No. am Issues No.
1 B.A. Political I DSC 1: Basic Concept in Political Human Values 1

Science Science
Chapter 8: Equality meanings and
Kinds
2 B.A. Political I Political Theory Paper Il Human Values 3
Science Unit 2: Liberalism

Unit 3: Communitarianism and
Multiculturalism
Unit 4: Proponents of Secularism

3 B.A. Political I OEC 1: Human Rights Human Values 5
Science Unit 1: Introduction of Human
rights

Unit 2: Human Rights and
fundamental rights

4 B.A. Kannada I (NEP) | AECC: Shalmala (To0,0) 1- Human Values 7
&
Unit 2: Prakruti (,)3) Environment and
Unit 3: Balya (239¢) Sustainability
5 B.A. Kannada | Il (NEP) | AECC: Shalmala (To0,0) 2- Human Values 8
Unit 3: Priti (e3)
6 B.A. Kannada | Il (NEP) | AECC: Shalmala (To0,70) 3- Human Values 9
&
Unit 1: Rastriyate (Oac?a&!)eoi)é) Environment and
Unit 2: Krushi (3)d) Sustainability
7 B.A. Kannada | IV (NEP) | AECC: Shalmala (To0,20) 4- Human Values 11
Unit 1: Kayaka (Zo003)
Unit 2: Badatana (QB3:)
8 B.Sc. | Kannada I (NEP) | AECC: Varada (83w9) 2- Human Values 12
&

Unit 1: Jeevana Kale (23 3¢J) Environment and
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Unit 2: Kanasu (B3) Sustainability
Unit 3: Male (&)%)

9 B.Sc. |Kannada | I (NEP) | AECC: Varada (83w9) 3- Human Values
Unit 1: Manaviyate (&59:3e003)
Unit 3: Vichar Kranti (<2390

59,08)

10 | B.Sc. |Kannada | IV (NEP) [ AECC: Varada (83w9) 4- Human Values
Unit 1: Damanita Loka (303
edpesd)

Unit 2: Sahishnute (S&=)3)
Unit 3: Shree samanyana Baduku

(32 TOTIRR WD)
11 | B.Com | Kannada I (NEP) | AECC: d)o@m 3- Gender
' Unit 3: Linga Samanate (©or
EIAVDINC))
12 | B.Com | Kannada | IV (NEP) | AEcC: DoBTe 4- Environment and
: ) Sustainability
Unit 1: Kadalu (3@3ew) &
Unit 2: Sahabalve (3&359%) Human Values
Unit 3: Savu (79)
13 | B.A/ | Environm | Il (NEP) | AECC: Environmental Studies Environment and
B.Sc./ | ental Chapter 1: Introduction to Sustainability

B.com | Studies environmental studies

Chapter 2: Echosystem

Chapter 3: Natural Resources
Chapter 4: Biodiversity and
conservation

Chapter 5: Environmental pollution
Chapter 6: Environmental policies
and practices

Chapter 7: Human communities and




‘,\vﬁ AL T

(%)

A.H.M.’s
ANJUMAN ARTS, SCIENCE AND COMMERCE COLLEGE, BHATKAL
(AFFILIATED TO THE KARNATAKA UNIVERSITY, DHARWAD)
Accredited “B” Grade by NAAC

the environment
14 | B.Sc. | Botany IV (NEP) | DSCC: Ecology and Conservation Environment and 20
Biology Sustainability
Chapter 3: Phytogeography &
environmental issues
Chapter 4: Biodiversity and its
Conservation
15 | B.Sc. [ Physics | (NEP) | OEC-I: Energy Sources Environment and 23
Unit 1: Introduction to energy Sustainability
sources
Unit 2: Solar Energy and its
application
Unit 3: Wind energy harvesting and
Ocean energy and energy from
Biomass
16 | B.Sc. | Physics Il (NEP) [ OEC-II: Climate Science Environment and 24
Unit 1: Atmosphere Sustainability
Unit 2: Climate Science
Unit 3: Global Climate change
17 | B.Sc. [ Chemistry | Il (NEP) [ DSCC-3: Chemistry Theory Il Environment and 25
Unit 4: Analytical Chemistry- Water Sustainability
Analysis, Water treatment technology
18 | B.Sc. [ Chemistry | V (NEP) [ DSC-11: Chemistry Theory XI Environment and 28
Unit 4: Environmental Chemistry Sustainability
19 | B.Sc. [ Chemistry | VI (NEP) | DSC-13: Chemistry Theory 13 Environment and 31
Unit 4: Green Chemistry Sustainability
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B.A. Semester - |

Subject: POLITICAL SCIENCE
Disclpline Specific Course (D5C)

The course POLITICAL SCIENCE in | semester has two papers (Paper | & 11) for 06 credits:
Each paper has 03 credits. Both the pspers are compulsory. Details of the courses are a5 under.

Course No.-1 (Paper No. 1)

-_E‘ﬂl.lm TI'_ ol i f Credits lﬂ.’al!'l.l_f.'l.l.l;ln Total No. of [ uraton Formalne STmatve [ otal
! \ S Ay Ascuament Alarks

No Course | Pracucal hour per | Lectures'Hours | of Exam sy Sa——
week |/ Semsio * 1 Marks .
Cow™ | DSCC Theory | 03 03 42 hrs b | 40 60 | 100 |

Course No.1 (Paper-1): Tide of the Course (Paper-1) : BASIC CONCEPTS IN POLITICAL SCIENCE
Course Outcome (CO):
After completion of course (No.1), students will be able to:

CO 1 : Understand Political Science, theoretically and will gain knowledge 1o
explain and analyze politics at large.

CO 2: Understand the the dynamics of politics.
CO 3: Understand to inculcate the democralic spiril.

i Syllabus- Course 1: Title- BASIC CONCEPTS IN POLITICAL SCIENCE | Total Hrx: 42 |

Unit-1 | ldbn

‘Chapter -1 Meaning of Politics, Nature, Scope and Importance of Politcal |
Science, Approaches 1o the study of Poliical Science, Emergence of the idea
of Polincal Domain

Chapter- 2 Meaning, Delinitions and Elements of State, Difference between
State and Government, Stale and Society, State and Association, Theones of
State- Idealist Theory, Liberal, Neo-Liberal Theory, Marxst and Gandhian
I'beory of State

Chapter-3 Civil Society- Meaning and Importance ]
Unit-1 14 hr

Chapter<4 Emergence, MLIII'IIIIH_ and Charactenisticsol deurcignl.y
| and Law

Chapter-5 Kinds ol Sovereignly: Austin's Coneept of Sovereignly

and Plusalistic Critigue.




Chapter6 Theories of Sovereignty -Monistic, Pluralistic, |
Historical, Philosophical, Pluralism Theory, Challenpes to the State |

' Sovercignty in the age of Globalization.
| Gnit-111 | T l4bn

—e

|' Chapter-7 Liberty: Meaning and Kinds; Posilive and Negalive
Chapter-8 Equality: Meaning and Kinds (Social, Economic and | |
Political)

Chapter-9 Power and Justice;: Meaning and kinds, Fuliﬁf.‘:||

;' Obligation. Nature and Theories. |

Books Recommended.
I. Political Theory: Ideas & Concepts, 5. Ramswamy, Delhi.Macmillan, 2002,

2. Modem Political Theory, S. P. Verma, New Delhi, Vikas, 1983.
1 Prnciples of Modemn, Polincal Science, IC John, Sterling Publishers Pyt Lid.

1995.
4 Principles of Political Science, AC Kopur, New Delhi, Sultan Chand and Sons,

2004,

5 Principles of Political Science, N.N Agarwal, Vidya Bhushan, Vishnoo Bhawan,
R. Chand & Co, New Delhi, 1998,

6. Political Seience Theory, S.C Pant, Prakashan Kendro, Lucknow, 1998.

7 Political Science Theory, 5. N Dubey, Lukshmi Namin Agarwal, Agr,
2002.

¥ Principle of Modem Political Science, J C Johan, Sterling Publications, New
York, 2009.

% Principles of Political Science, Anup Chand Kapur, S Chand & Co Lid, 2010.



B.A. Semester — |

Subject: FOLITICAL SCIENCE
Macipline Specific Course (DS0)
Course No.-2 (Paper N 1)

: . 1 1
Course  Typeol | Theory Credits Instruction Total No of | Duratin | Formane | Swmmane | Toal |

] Course Pracucal hour per Leciuren Howrs | of Faam Asscament [ P Wi
week ! Semesicy Mok t Marks
s — l . - A — : il — i
e | psec | Theory | 03 03 Qb | s | 40 | e | 100 ‘

Course No.2 (Paper-11): Title of the Course (Paper-1l) : POLITICAL THEORY

Course Outcome (CO):
After completion of course (No.2), students will be able to:

CO |: Understand he nature and relevance of Political Theory.
CO 2: Undersiand he different concepts like Liberty, Equality, Jushce and

Rights.
CO 3 : Refllect upon some of the important debates in Political Theory.

Syllabus- Course 2: Titlee POLITICAL THEQRY " Total Hry; 42 |
- T

| Unit-1
Chapter-1 Meaning, Nature and Imporance of Theory and
Political Theory, Traditional Approaches to Political Theory-
Nomnative, Historical, Philosophical, Insttutional |
Chapter-2 Modem Approaches- Behavioral, Post-Behavioral,

" David Easton's Political System and Marxian Approach.

| Chapter-3 Relevance of Political Theory, Decline and Resurgence ]

of Political Theory

' Unit-lI 14 hn
"Chapter Liberalism; J.S Mill
Chapter-5 Neo- Liberalism: Rawls |
Chapter-6 Libertanianism: Nozick

-




Vnie-11 - tdbrs |

Chapter-7 Communitanianism and  Multiculturalism: |I:IdiEl!1|-

perspective, Colomial Discourse and Post Colonialism, Post |

Colonal Response and its Limitations

Chapter-8 Proponcnts of Seculansm - Nehru, Gandhi, Rajiv |
| Bhargav ,
| Chapter-9 Cntics of Seculansm: Ashish Nandy, TN Madan, '
| S.N. Balagangadhara = - il
Books recommended

I. Ahmed V, Theory: Classes, Nations Lileratures.- Verso, London, 1992
2 Arendl H_, On Revolution, Viking, New York, 1963

3 Asherofl. B, The Post-Colonial Studies Reader, Rout ledge [ ondon, 1995

1  Bryson V, Feminist political Theory, Macmillan, London, 1992

5 Chnstopher Butler Postmodernism: A very Short Introduction, O1UIP Oxford,
2002

6 Christopher Norns, The Truth about Postmodernism.: Wiley- Blackwell, New
Jersey, 1991

7. Connolly. W, Idenuity/Difference: Democratic Negonations, Comell University
Press, NY, 199]

8 Edward Said, Onientalism, Pantheon Books, New York, 1978,

9 Elshtain J. B, Public Man, Privale Man: women in Social and Political Thought,
Princeton Umversity Press, Pninceton NJ, 198

10. Fanon. F. Black skin, white Masks, translated by C. L, Markham, Grove Press,
New York, 1967

Il Jean Francis Lyotard. The Postmodern Condition- A report on Knowledge
Parms. Minuit, 1979

12, Balagangadhara, 5.N_, and Jakob De Roover, “The Secular State and “Rel IBI0US
Conflict: Liberal neutrality and the Indian Case of Pluralism™. The Journal of
Political Phulosophy 15, no. 1; 67-92, 2007.

|3 Bhargava, Rajeev. ed. Secularism and Its Critics, Oxlord University Press, New
Delhi, 1998

14 Veena Das, Dipankar Gupta and Patnicia. eds. Tradition, Plurahism and
Identity, Uberoi New Delhi, 1999

15 Nehru, Jawaharlal 1946, The Discovery of India. Jawaharlal Nehru Memorial
Fund, Oxford University Press, New Delhi, 1988

It Rochana Baypai, The conceptual vocabularies of secularism and minority nights
in India, Journal of Political Ideologies, 2002



|
Subject:

Open Elective Course (OEC-1)

{OKEC for other sraderin)
Course Type of Theamry! | Credis Instruction Tomd Mo, of | Dwation | Formative | Sooematne | Tetal
No, Course | Practical bourper | Lectweslloun | of Exam | Amewre | | Maks
week I Semexter Murks { Marks
AN NoEE | | Theory | 03 03 42 brs 2hws 40 100
OEC-1: Title of the Course: |
Course OQutcome (CD):

Alter completion of course, students will be able 1o:

CO 1. Explain the basic concept of Human Rights and its various formulations,

CO 2 Have necessary knowledge and skills for analyzing, interpreting, and applying the

Human Rights standards and sensitize them lo the issucs.

CO 3. Develop ability to critically analyse Human Rights situations around them.

Syllabus- OEC: Tite- HHUMAN RIGHTS

i

Chapier- 5. National Human Rights Commission (NHRC) - Composition
and 115 function.
Chapler-6, Kamataka State Human

Rights Commissions (KSHRCs)
- Composition and its functions,

Total Hrs:
42
k 14 hrs
Chapter-1)
Chapter-2 T ' M1 tion (Civil
I
Chapter-3
1 14 by
Chapler-4. | ! ndamental Rig g




Unit-11

14 hrs

Chapter -7 Mational Commission and Committees for SCs/STs, Minoritics'
Commission, Women® Commission

Chapter-8 Major issues and concerns of Human Rights- Discrimination and
violence against women, children, Dalits and M inorities, Trafficking, Child
Labour and Bonded Labour

Chapter-9 Challenges to Human Righls

Bools recommended.

1. Baxi Upendra (ed.), The Right to be Human, Lancer International, Crawford, New
Delhi, 1987
James{ed.), The Rights of People, Oxford, New York, 1985,
Craston, M. What are Human Rights, Bodely Head, London, 1973
Rhonda L.Callaway& Julie Harrelson- Stephens,”Intemational Human Rights”,
Published by viva books private limited, New Delhi, 2010.
Janusz Symonides,"Human Rights Concept and Standards”, Rawat [ublications,
New Delhi, 2019.
6. Sunil Deshta and KiranDeshta,"Fundamental Human Rights®, Deep and
Decp Publications, New Detlhi, 2011,
7. gAPPL Ale vhlkl S 113 o N 1 ZN wiizkBEL .
1 zAMvUNL, ¥R AgAALN PEAD] Pl e sk ZARALL Z4gh Aql2015
8. Donelly, Jack and Rhoda Howard (ed.), Intemational Handbook of Human Rights,

Westport, Conncclicul: Green wood Press, 1987.
9. Donelly, Jack, Universal Human Rights in Theory and Practice, New Delhi, Manas,

2005. .

10. Dr.Tapan Biswal, “Human Rights Gender and Environmeat™, Viva Books Private
Limited Publishers, New Dethi 2006

11. Satya.P. Kanan, "Human Rights Evolution and Development”, Wisdom Press, New
Delhi 2012.

12. Gerwith, Human Righis: Essays on Justification and Application, University of
Chicago Press, Chicago, 1982,

13. Khan, Mumitaz Ali, Human Rights and the Dalits, Uppal Publishing House, New

Delhi, 1995.
14, V.T.Patil,“Human Rights Developments in South Asia™, Authors Press Publishers,

Deltu 2003.

15, Dr.S K. Gupta, “Statewise Comprehensive Information on Human Right Violation™,
Published by ALP Books, Delhi. 2009

16, Acharya, B.C. A Handbook of Wome;s Human Rights, Wisdom Press, New Delhi,
2011,

17, South Asis Human Rights Documentation Centre, Introducing Human Rights
Oxfurd, New Delhi, 2006.

I8. Lillich, . International Human Rights: Law Policy and Practice, Hoswon: Linde

Brown and Co, 1991 2%Edn,
19 CdMEizA®), ECACgACAAOEIZA*i, AvARA, | AvAziGL CEAzR KN JZ
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Name of Course (Subject) : Kannada

B.A./B.Music/B.VA / B.Sc. Hotel Management/ BTTM/ BSW

Semester — 1
Subject: Kannada
Ability Enhancement Compulsory Course (AECC)
AECC-I

Course | Type of Theory/ | Credits Instruction Total No. of

Duration Formative Summative
No. Course | Practical hour per | Lectures/Hours | of Exam | Assessment | o o iomen
week / Semester Marks t Marks
Course- AR : Rk
o1 AECC | Theory | 03 03 42 hrs Zhrs 40

Title of the AECC: 333 ewem 33~ D99 00-0

Course Outcome (CO):

After completion of course -1, students will be able to:
CO1 :333 mmdod BéIdiod Bo3ny Jouod Tone MoA Y FHOGINY Wowms I QMI
CO2 : 333 melod mped wIAY Apo BouodBeodnR 0F ey BvaEdioh oI
fesmes.
CO 3 : mom 803030000, VECYLHN VR RTod BOZ BHOLIT 27y TRAAET.
CO 4 : ZoxInd =owod Tone wPnd Eﬂd&)tﬁﬁa’oﬁ (Slebov) mowarb:?‘.d.\
CO5 : e 3@ Roted, CRTNY AQY HOWOLTHIS.

Syllabus- AECC 1: Title- 33@ g 3I5-220,5-0 Total Hrs: 42
Unit-I 383 T-3a-uo3s 14 hrs
1 3Q0omsgene (BOX) LRNNY) i Seamod
2. ToPLROIT (Yok, HONR) : BoB
3. 33, W@ =i 2 8.0, Dy (SeadT)
4. OIS T, DB .. - Ddozd (303)
Unit-11 233 14 hrs '
I. @& Terno : .34, (337) l
2. 8o : 23e0d (3RT)
3. Qe BB HRW (o A (FeadR) \
4, athteonie Peane : morted BN (SedI) J
Unit-III 20 14 hrs l
1. Somm 303 33 0e0 B0 (323)
2. 2o BErd (U3FFIT Lol gon) : wosTRde
3, meofe : BANoBE, cosdey (IF) \

Books recommended.
1. 833@ mokd, ¥03, : Co.be. SN

2. BRANIR moked, WO, : QF D BerND oo
3. rorneed : Bidomd wpZond Ko
4. B3R W3, 308, : 1. TOFTOD



5. IWVBPIY IIPRsh : Ioread, RSy

B.A./B.Music/B.VA / B.Sc. Hotel Management/ BTTM/ BSW

Semester — 11
Subject: KANNADA

Ability Enhancement Compulsory Course (AECC)

AECC-2
Course | Typeof | Theory/ | Credits | IPStruction | roigl No.of | Duration | Formative | Summative | Total
No. Course | Practical hourper | Lectures/Hours | of Exam | Assessment | ¢ | Marks
week / Semester Marks Marks
Cowrse | aEcc | Theory | 03 03 42 hrs 2hrs 40 60 | 100
Title of the Course : 3@ R I~ ORI
Course Outcome (CO):
After completion of course, students will be able to:
co1 :m&o%d L, 2RV Tene udaﬂtéﬂo&:ab.l dJaQ.?aSJaf.*%;_i;da.
CO 2 m-HRODI, DO YORY, BRRERDRT.
CO 3 =Dmded IBFPRNS WO, RNt BeBmodod &0
CO 4 3a@ Qe 333 dewrn Bworbat.
CO5 pm ROFD, BerdahDH
Syllabus- AECC- 2: Title- %agld TR ﬁdﬁ—zaoeua-:) Total Hrs: 42
Unit-I :»n3esce 14 hrs
I PO Omd @, ¢ SHmov X0 (33 T3)
2. @it wod DA dBTTI (3N3)
3. mndesde DY) oFE Doze0q R, (Sed)
4. o OO Iworte Feeot ;RT3 Ddrideesd (33)
Unit-1I 352z 14 hrs
L 290 B : TPCRD) DosDARM BOHOMT (JWOT)
2. 503 ARW/ WS BT : ©023¢d0" (33¢33 xri3)
3. nwer : WOwWEY £933302303¢
4, cneadee G : . Jonadesd (33)
Unit-IIT 2¢3 14 hrs

. 0Ok 3TAIO

BwoN

By, BBHI edod WOFIEY
&ed womd Fdode?
Rpodt Be0ss

: S.OX°. JOROBAYN
: &, 0033
: Q0T TR (V. 8.0.03")
: Agonody (323)

Books recommended.

R LeP LD

@onded0re 200 AR RO : ﬁaﬁ DL TN ITOEN

dedesyond
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on3edtn W) W
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Sem

Four Y

Karnatak University, Dharwad

Effective from 2021-22

us Under Graduate Program in Kannada for B.A. (Hons.)

~—mn— AECC — —
! ype ol Th““"ﬂ Instruction Total Duration | popmative | Summat lotal redans
Course Practical hour per hours of | of Exam | Assessme ive Marks
week Syllabus nEMIkS e
NG ment
/ Sem Marks
ALECC Thenr
theory | 04 g " 02hes | 40 60 | 100 | 03
= Theory 04 s 42 02 hrs 40 S 60 | 100 03
DSC Theory 04 hrs 42 02 hrs 40 | 60 | 100 | 03 |
OLC Theory 04 hrs ) 02 Brs 40 60 100 03
ALCC The — LA £ A N o N [
theery | e 42 02hes | 40 60 | 100 | 03
osc [Ty | otws | a2 | oams | a0 | 60 | 100 | 03
DSC_ | Theory | O4hrs | 42t | o2ms | 40 | 60 | 100 | 03
~OEC [ Theory | Odhrs | 42 | 02hes | 40 60 | 100 | 03
| Details of the other Semesters will be given later

Student shall choose two AECC, out of which Kannada as AECC is mandatory.

Name of Course (Subject) : Kannada

B.A. Semester — 111

Subject: Kannada
Ability Enhancement Compulsory Course (AECC)

AECC-HI

| !
Course | Type of Theory/ | Credits Instruction Total No. of | Duration | Formative | Summative | Total
No. Course | Practical hour per | Lectures/Hours | of Exam | Assessment Marks
week / Semester Marks o
t Marks
C °[':;“' AECC | Theory | 03 03 42 hrs ‘ 2hrs ‘ 40 . 60 l 100

* Title of the AECC: A R JY- YT

] [

Course Outcome (CO):

After completion of course -1, students will be able to:

CO1 : amprndd mr’;@em rﬂ,gms‘-ﬁd.
CO2 : Io0oF, I-I, TOTP-TOABAVA, D00 IRTDoDIMON WROWT, ToTFN BT v

ABFRRRIS.

CO04 : “2o-musnma-%

e e :
D0 mUST TRA WWuk

u

LAY
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RN, W Pl el
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[ Syllabus- AECC I ; Tifle- T o we

: B.o. zScog
A BRIZSTROT 3oRRY :

0. O3, dabaao?aa'bé 9. 8 egaa

L .
————""T Total Hrs: 42
-nmma
| =) 12 hrs
Tus-1 Reyohd
I?\Sid wo&ao& g&nﬁ__ﬁ_ SO, SR
2 Tond tedth : owrd
3 em3 Ton (39) P WAEoN SR
10 hrs
Fud -5
0. Sehoolnm : I
3. dnendog sss_p 1 Sorted Bnad
A B3 O TR : Lo Sedsd
wue Il 5@ RUEs
0. ssmaaa RS maedrad T WoF
5. Smrus REed 2IT wm:
(S 803 00 YWE W303) -
A 3080 BB B0t 3 wmen - Noes IDATHA
Ef_!si-lv el Naoiay 10 hrs
0. 2IeF I P B.OF. STDET
9. LOINeS




\h“"\ K !ﬂl-l“t'(lﬂl ni( I||"ln||q|9|‘. ( nirse ( ARt ( )

v W
Course | T \’l“‘-‘ 0‘ Theory / (‘rulils
No. Course | Practical
Course- g " i
g AECC | Theory | 03

- Title of the Course : RO T T~

!.«\. Semestor~ 1V

Subijects K ANNADA

——

ALCCAY
e p— 1,_--——--—'_"'_'__.‘
IIHIIlILilnn | Total No. of | Duration Furmﬂ:l::::"
hour per Lectures/Hours | of Exam M;;;:kt
wecek / Semester
03 42 hrs 2hrs 40
| - et
nUﬁm -9

Course Outcome (CO):

After completion ofl‘couf'sé students will be able to:

&'

e

€01 mwQWﬁ saou-s WY c—:o-an DR wurey ssa-smoa,omics
CO2 ¥ ‘-aomiﬁe Gde:a:é’dou et s.‘macsaSr.S

i CO3 :
C04:
cos‘.

utsw ac&mom w0, Ty XHod3, shd mcﬁmnﬁéo&aod dnonwetion O HRE
&J:ﬁ:ﬁas m‘o;sazs ‘aaaaaaelracsssaod am@rnw OTI), abw za::bﬁaaz GO PRBDET.
msnosma 3eagdoz., eo:é) sﬂa:aabad

o

Summative Total
Muarks
;\uvumcnl
Marks
B o 100
60
L_f_,,a_,J

—ry,

-
)

LGl

EL

. S al
B
;2 "~

S}llah.us- AECC- 4 Tltle- aaﬂd EADEAD) aes-zaoua-v

™

Total Hrs: 42 .

': aﬂ.ﬁ—l ‘130’3)1: B s

12 hrs

e W5§ .ooe.,ot;mci "'zs ﬁdd aom iR mia s aa o I
- 7LD ISy 2) 0B zscdo& 3) enczsnc 2 wcscﬁ: 4\ Auw ~o§_%
e z.: S (aqi) - z:aoaegoca : o
= 3. B0 'n’di'iW’ FOCNIT IR -zsaxf 2

a'ia‘. mnaifasa?smz:

= aﬂs#—ll wEIS -

B
|

10 hrs

078, we3- dAnowEs, mabra

= I

| . s - a&.zﬁt:s' da‘wﬁr ST - ©30 ia R
o . EITE _Juc:rwa R a;asz:o Gl

- gms-lu )

=

L2

10 hrs

. .

.

-eg,, Baca ARJHOY (ﬁaé) - zﬂaﬁ 23 ﬁw&) 5

A m:gm Ua;’:aaas;bezp‘ ﬁa:xb ai)vinwd ajrat-'é

6 RO~ kcéc)oﬂ aﬂ!ﬁmﬁu (#&)3)
. gﬂsﬁ-IV Rosde Bt >

10 hrs

S eqi:amﬂaai vmﬁ
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- woEE ;,%sg;b @o@ cSe:aﬁdQ radcie asm e:avamzsew eimaaa@d
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B.Sc. /BCA/ BASLP/ B.Sc.(Paper & Pulp) (Hons.)
Semester — 11

Subject: KANNADA

Ability Enhancement Compulsory Course (AECC)

AECC-2
Course | T i
No Cwe of Theory/ | Credits Instruction | Tgal No, of | Duration | Formative | Summative | Total
. ourse | Practical hour per | Lectures/Hours | of Exam | Assessment |, Marks
week / Semester Marks iﬁ:ﬂm
Course-
02 AECC | Theory | 03 03 42 hrs 2hrs 40 60 100

Title of the Course : 383 R 8- Fdme-

Course Outcome (CO):

After completion of course, students will be able to:
co1 1338 Wb Ha ﬁoz!dué HoDH IDTYIOD, DFODHHT.

C0 2 308 Rodnegmys dbawrdt Bakeeam, BoDR.
CO 3 xmasewd vy mebTFRY, LD,

CO 4 =g PQY 33 AR BnodHed.

CO5 Radg dumps Poo, s Poy, Zie wribdeed Baoyeh.

Syllabus- AECC- 2: Title- 288 e =g -Im-D

Total Hrs: 42

Unit-I 2358 89 14 hrs
[ odeermnay 23 (wod pon) GERVIESCELY
2. w@weY (FheyiPood IFew : B3t zowies
3. RoRIMWI 8rj, (vl gpon) : A.9.8.
4, 98 zdoaaﬁﬁ (esgﬁqi 03y gen) : TO0W DWPIO
| Unit-TI 382 _ 14 hrs
1. o5l nWEINW : goden
2. &0hET WA : BT [ETO (33 =)
3. @rensZond . QAT REFTIN (TWOT)
4. A 3oTH (Yo ZRN) : 0R: 2. P0SCTED
14 hrs

Unit-III &¢

. Go0meRErg S¥meo : BIDE0 I
3 Y wod oy Bedodnd
&. TONTG

2. :
3. w0 ©o3 SQONe AR (eod), pon):
4. 3 3 ﬁaomééd : 030,80, BR0IRMEF

Books recommended.
0. FrLE nasead @ w0

9,

&
.
A

zfdeési;bF

23370 TIAW @ AT BR3F TR’

| wEZoiAn SR : wASEOT, tortdmd

w8 @08 SLORe A : L. VTG

| g d) mbd, BEFE : dedrauy HIFIAH

Common for all 04-Year UG Programmes




Karnatak University, Dharwad

. , ‘ ada Tor B.Sc. (Hons
Four Years Under Graduate Program in Kannada for B.5c. (Hons.)

i on b 9
Liffective from 2021-22

E— AlCC ; = .
Sem | Typeol | Theory/ | Instruction Total | Duration | gormative l Sumimat Fotal ‘ Credity |
Course | practical | owrper | hours ol | of [xam f:\"*;':.":'l Ve | Marks |
week Syllabug f'\'ﬂt":'l |
1 e
/ Sem Marks |
11 ALCC Theory 04 hrs 42 02 hrs 4) () 100) 03 “
_ AECC ‘heor - '
W Theory | 04 e ) 02 hrs 40 60 | 100 | 03 |
Details of the other Semesters will be given later
e - - ) . § ) - —
Student shall choose two AECC, out of which Kannada as AECC is mandatory.
Name of Course (Subject) : Kannada
B.Sc. Semester — 11
Subject: Kannada
Ability Enhancement Compulsory Course (AECC)
AECC-III
Course Type of Theory/ | Credits Instruction Total No. of Duration Formative | Summative | Total i
No. Course | Practical hour per | Lectures/Hours | of Exam | Assessment | Marks
week / Semester Marks SIEssIen |
t Marks
C - |
"5 | AECC | Theory | 03 03 Mhs | 2hrs 40 60 | 100
i |

Title of the AECC: 33 o0 T8~ SCwm-4

Course Outcome (CO):

After completion of course -1, students will be able to:

CO1 : OmPFvY bR, BRI Red REd AW,

C02: a‘;.{d mzoa:.)d EpINAT] %ari# wndrtindod &)mstaﬂi'.?ﬁ Todd FPebrd e’ aow @by

TRw3IT.

CO3 : ‘de” ﬁ%—%cd L3 — owns anﬁqdoiag Be3d adesnd mor'ha wo3, VORI,
CO4 :’ué;.‘ig ddmaa' ggmmmat v a_’iﬁfod k) wmuiﬂaa' mabqirﬁ Bdvaindd.
CO5 : Qg =3 Wb Fowogny woadeodn Ensedd wiZtewsa.

Syllabus- AECC-111 : Title- 223 e g -l

Total Hrs: 42 }

C 12hrs

L
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5. BEAE B - OFES Semot
A aqum D D - BT, BT
Fue- Tl oms =03 : 10 hrs

[ . 308 AN o8 AN - 2. Aok
3. DY Y T - WY WO
5. mooh w3 - ogp Hoed

u-IV zosersr 10 hrs
0. DIREYT Robod VTS - dmdod 393
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B.Sc. Semester - 1V

y Subjeet: KANNADA e
Ability Enhaneement Compulsory Course (ALCC)

AECC-IY
i Tﬁypc ol Theory / | Creditg | IMstruction Total No.of | Duration | Formative | Summative Tol:;|.
Course | Practical hour per | 1 cerures/Iours | of Exam A-’*;::’r‘l"""“"' Assessment | Marks
week / Semester o Marks
Course- | ___1 Sl | ) - N
04 AECC | Theory | 03 03 42 hrs 2hrs 40 60 100
Title of the Course : 338 oem zs_déﬁ_'da_m—_é I =
‘ Course Outcome (€0):
After completion of course, students will be able to:
C01: Y3 Jouss wrbis XRdndD, dethns vEnsdn mfi Fob3 30,
CO2 : mz3nus sodsn &3T vFdnesENoR VORI,
CO3 : 30 wwmzs RPCIZoh LOTHIZ,
C04 : eI DRAwRTIRDR munny SRS dorenIs.
]
Cos 303ms cdngy &IMIRIY VRBRRDHIN. ¢Et w07 @Hewd OWBEAYA WIARET WS
4313 Rezembsd.
Syllabus- AECC- IV : Title- WR e Y-Sow-9 Total Hrs: 42
FI-1 THAZ Ance 12 hrs
I sdag , - XY
2. 3R3RGR AMOBNS - 307, AT vEHT i
3. BATID (3R3I) - G, drdons Bwy
P2 B3 10 hrs
L z@E3ReY w@mﬁfa’iﬁﬁd S0OF sgm
2. IIEC VeI, — 3.D. DU
3. XDFoD ToY 8 — 0. ST[eNTHUW
FUI-3 3t TERET WD 10 hrs
4, emgcadea HoSd 333 5333 o) mor
5. Bez03 :bomj:e - SR} Hostied Slevelint
6. w&%fud 2 domd wmm:\% MOoRe RRTIHAN md:aﬁa %c?d% — Bog3eads
TOREE®
T33-4 HodTro 10 hrs
. omg o gebr - 8. gy -
2. Benw obidy Swdgds
3. BuQNod Zomemet 2eaEdd wices® - m. SO Hedd
il
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Name of Course (Subiject) : Kannada

B.Com. Semester 11

Subject: Kannaida
Ability Enhancement Compulsory € aurse (AR

AECCT
Course | Type of Theory! | Credits Instruction | ol Mo el L5 | pomative | Summative [otal
No. Course | Practical hour per | ectures/t fours : of bram | A ';I‘””. Asicasinen | M
week [ Semester ‘ MK | Marks
TN | AR | Theory | 03 03 42 hrs i 2hrs 40 60 100
Title ot the AECC: ¢7 g X8 shozn-o |
Course Outcome (CO):
After completion of course -111, students will be able to:
CO1 : ‘yvons wImany aiz.:%m;; SI0LIITH 31(7:;'-_3;3.
CO2 : g’ aowdiecmy wwhzs hospridicy Towy HAEIT.
cO3 : 82 70woH3I WTHETN ITENY tsbmrc:-:d.
CO4 : rom-rey acwth §DV BLd FFyRale AT MREINTY wow @R SERRREC.
COS5 : MWy DI el iV Aow0E $9CINTT.
Syllabus- AECC-III : Title- 223 e #Zg-Zozm-0o Total Hrs: 42
|
Fug- | edons SR ' 12 hrs
0. COMZIR0N ROLORAT oW Womed 0T — BAY TEAstd |
9. HomT FF — 2R HOD CeT - T WUFEE |
b WYDGY 200 TRE IC - O HEODD i
Fuz-1l Znosy ! ‘ 10 hrs 1]
C. cmpdesd W) abm’éaaejeﬁ BTRFUED TR0 0% — E.O.ET. LimT
5. mod - 2;5%007101:6
b, O0E TOTILTYTD 260 - @48, B0y '|
=13-111 Oont Z=Rw3 l 10 hrs
0. Dhw KS0a3 D0D 1.0 S, ] 1
2. Body - .M*'_;'a‘
4. oz Ao rw eI EPA0 LO% E - YT BRYT ZRTCNH .
-1V Hosoro - 10 hrs |
0. IJWO TI 7UAT - O — DT |
5. IIWO TIG BROMD |
. TIITO TIW TRCONW ‘
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B.Com. Semester 1V

Subject: KANNADA

Ability Entancement Compulsory Comrse (ARCO)

ARCC-1V
Course Type of | Theory/ | Credits Instruction Total No. of Duration | Formative | Summative Total
No. Course | Practical hour per | Lectures/Hours | of Exam | AsSessment o sment Mark
week / Semeslter Marks Marks
Coursc-m_;_;; ___ ‘ ' _ B s 4( 60 100 |
B 0:; _ AECC lht_my 03 U:i_____di hrs _____2_Ilr_5 ____)_ 12 1
Title of the Course : 3§@ R g *c.vj"a -9
Course Outcome (CO):
After completion of course, students will be able to:
CO1 : Qed ReITY : wIT DBY ¥TT W¥E-wv9god TORS DREIT.
CO2 : IWBFAYY FRVTOD T Fi)f‘woéd ;
CO 3 : ‘oo 300 MPA'-A0N 1R SORENES; v DHeod 1B POTE AFRDZOTD 3903033,
CO 4 : w5 TF3ad ~£w PuScdRcoe; ¥TD), TN 3oBRWFOS BR) &L0omOo cinZT.
COS5 : WP of WIS Reoronerd TAR eT Y ge SRY ZorIoDERM clat
Syllabus- AECC- 1V : Title- 338 @0 g-=0TR-9 Total Hrs: 42
Tus-Ismw 12 hrs
. =30z Nednse(god) wn) — 2.3, RoeFed
2. S68ZR0 LoRIRS — God) BN
3. 33w BOD DI — BORF TR med : 63T YN
zus-1I 3z l 10 hrs |
I 2ERD wY OFWT TG — A 3®3...
2. ZEms Ak T%a’ 20T a Sedd - Q. IO WY
3. 203 NGO $X0 o 303
- 1l == 10 hrs
3059 Daooh TRON(SOR, Gon) — HEIVTEE
2. 00 — nomgu WSV
3. z2oam @O — . Q0. %208
10 hrs

Tz~ 1V Zosto

[ DD @btToD, GWTF 363
2. ROLNW

3. oD TIFIW

4 c):.isa D

5. moges dedd

6. oy SeI

17



I(ARNATAKUNIVERSITY (AP O I

Total Contact Hours: 42 Course Credits: 3
No. of Teaching Hours/week: 3 Duration of ESA/Exam: 2 Hours
Formative assessment Marks: 40 Semester end assessment Marks: 60 J
Course Outcome (CO):

After completion of course, students will be able to:

CO 1. Define environmental studies and ecology with basic principles.

CO 2. To examine the natural resources and their types and utility.

CO 3. To outline the diversity and explain the conservation and its significations.
CO 4. To identify the environmental issues, types of pollutions and their impact.

Unit 1 _}Chapter 1: Introduction to Environmental Studies: 2
e Multidisciplinary nature of environmental studies.

® Scope and importance; Concept of sustainabilitv and
_~ sustainable development.

JCha pter 2: Ecosystems 5

e What is an ecosystem? Structure and function of ecosystem;
i Eneroy flow in an ef‘osystc'ﬁ food chains, fuodwevs and
ecologlcal succession. Case studies of the following ecosystems:

a) Forest ecosystem

b) Grassland ecosystem

c) Desert ecosystem

~d) Aquatic ecosystems (ponds, streams, lakes, rivers,oceans,

estuaries)
-
\//Chaptcr 3: Natural Resources: Renewable and Non-Renewable 7
Resources -

e Land resources and land-use change; Land degradation, soil
erosion and desertification.

¢ Deforestation: Causes and impacts due to mining, dam building
on environment, forests, biodiversity and tribalpopulations.

e Water: Use and over-exploitation of surface and ground water,
floods, droughts, conflicts over water (International& Inter-state).

e Energy resources: Renewable and non-renewable energysources,
use of alternate energy sources, growing energy needs, case
studies.




Unit 2 \//(fhapter 4: Biodiversity and Conservation

e Levels of biological diversity: Genetic, species and ecosystem
diversity; Biogeographic zones of India; Biodiversity patterns
and global biodiversity hotspots.

e [ndia as a mega-biodiversity nation; Endangered and
endemic species of India.

—

e Threats to biodiversity: Habitat loss, poaching of wildlife, man-

wildlife conflicts, biological invasions; Conservation of biodiversity:

In-situ and Ex-situ conservation of biodiversity.

o Ecosystem and biodiversity services: Ecological, economic,social,
ethical, aesthetic and Informational value.

V]

Chapter S: Environmental Pollution

 Environmental Pollution: Types, causes, effects and
controls; Air, water, soil and noise pollution.
¢ Nuclear hazards and human health risks.

¢ Solid waste management, Control measures of urban and
industrial waste.

e Pollution case studies.

Unit 3

Chapter 6: Environmental Policies and Practices

¢ Climate change, global warming, ozone layer depletion,acid
rain and impacts on human communities and agriculture.

e Environment Laws: Environment Protection Act; Air (Prevention
& Control of Pollutious) Ast; Water (Preventionand Contrel of
Pollution) Aet; Wildlife (Protection) Act; Forest Conscivation Act.
International agreements: Montreal and Kyoto protocols and
Convention on Biological Diversity (CBD).

| ¢+ Nature reserves, iribai popuiations and rights, a:d humanwildlife

conflicts in Indian context.

Chapter 7: Human Communities and the Environment

e Human population growth: Impacts on environment, human
health and welfare. '

e Resettlement and rehabilitation of project affected
persons; case studies.

» Disaster management: Floods, Earthquake, Cyclones and
Landslides.

» Environmental movements: Chipko, Silent valley, Bishnois of
Rajasthan.

» Environmental ethics: Role of Indian and other religionsand
cultures in environmental conservation.

* Environmental communication and public awareness, casestudies
(e.g., CNG vehicles in cities). '

Chapter 8: Field work (Any two)

e Visit to an area to document environmental assets:

river/forest/flora/fauna, etc.

» Visit to a local polluted site- urban/Rural/Industrial/
Agricultural.

e Study of common plants, insects, birds, and basic principlesof
identification.

e Study of simple ecosystems — pond, lake and river,

3



B.Sc.: Semester IV
Subject: Botany
Discipline Specific Core Course (DSCC)

The Course Ratany i I11 semester has twe papers (Theory paper- 033 BOT 011 for 04 credits and Practical

paper
033 BOT 012 for 02 credifs) for 06 credits: Both the papers are compulsary, Details of the courses are a <

Course no: 7
Course Code: 034 BOT 011

TN\ES&I; of Theory |  Total Lecture Number of Practical | Total Practical
Credits _Houry/Semester ~ Credits . hours/Semester
6 1 0 | _36

Title of the course (theory): DSSC ECOLOGY AND CONSERVATION BIOLOG Y

Course outcome
Students will be able to
* Know the principles and concept of ecosystems- Components, productions,
Energy and limiting factors.

Kaow the concepts of productivity, measurements of productivity, food chain, food webs and
trophic levels

* Understand the diversity and characters of major ecosystems — Aquatic (Manne and Freshwater |
Terrestrial and Agricultural ecosystems "2 I

¢ Know the Concept of biotic community with their Size and structure of biotic community- ,
Physiognomy, Life-forms, stratification, ecotones and concept of edge-effect. t

¢ Understand the causes and pattems of ccological succession, concept of climax.

¢ Know the Concept of ecological niches, species coexistence, overlapping apd niche scersgation

¢ Know the concept of Eutrophication, Heavy metal pollution, Ozone depletion, greennouse ¢¥e.|
Global warming and its effect, Acid rains. Pesticide, particulate and nuclear radiation.

e Understand the Solid wastes. Noise Pollution. Pest population and its biological control, invas:y
species and their effects on matve species in aquatic and terrestrial ecosystems. |

¢ Know the Patterns of diversity in a community, Diversity measurement and mdices. [

¢ Understand the Global distribution of organisms, concept of islands, biodiversity hotspots
Methods of conservation of bindiversity Centers for origin of cultivator plants,

¢ Know the population density, Natality and mortality. Life table, population growth curves
carrying capacity.

e Know the positive and negative interactions among the organisms.

Contents of Theory Course

Topics

Introduction to Ecology and Conservation Biology: \
Defintions, Principles of Ecology, Bricf History, Major Indian Contributons, Scope
and importance. licological levels of organisation. '
Ecological factors: Climatic factors: light, temperature, prec ipitation :_u_ld humid'i_ly.
Edaphic factors: Soil and its types, soil texture, soil prc_:ﬁle. sgil t‘ommu_on; physmo-l
_chemical properties of soil - mineral particle, soil pH, soil acration, organic matter, soil |

20



_6@-5,;{ 67 (g

S e . 4

 / ufusand soil microorganiss,
"~ Topographic Factors: Altﬂlude) -
Ecological groups of plants and their adaptations: Morphological gnd anatomic

o adaptations of hydrophytes, xerophytos, epigfiytes and halophytes. o
| ( Ecosystem Emlogy( Introduction, types of ecosystems with exaraples -errestrial an

. aquatic, natural and artificial, .
Structure of ecosystem: Biotic and Abiotic con onentx,)detailed structure of a pond
o . ecosysten
L/é’ ECOS_YSwm ﬁmE}UOHS and processes: Food chain-grazing and detritus; Food wcb)
cological pyramids -Pyramids of energy, biomass and number, Princ iples of Energy,

|
flow in eco i
/Bio il miope. e Teloerfmnt

-geo chemical cycles: Gaseous cycles -carbon and nitrogen, Sedimentary cycle-
\/{ . _ Phosphorus.

. v/Ecological succession: Definition, types- primary and secondary. General stages of

' : succession. Hydrosere and xeroeere. <
‘)
(: @om munity Ecology: Community and its characteristics — frequency, density,
Abundance, cover and basal area, phenology, stratifications, life-forms.)Concept of
Ecotone and Ecotypes.
Intra-specific and Inter-specific interactions with examples. )

Ecomgl'_cal methods 2nd techniques: Methods of sampling plant communities -
Tansgcts and quadrate?Remotc sensing as a tool for vegetaticn analysis, land use -

land covcr*’fnapping_

" Population Ecology: Population and its characteristics - Population density, natality,

14 hrs

1 mortality, age distribution, population growth curves and dispersal”
J ' Phytogeography and Environmental issues: '
I ' ! g
Theory ofland bridge, theory of continental drift, polar oscillations and glaciations.
Centre of origin of plant - Vavilov’s concept, types. Phytogeographical regions -
concept, phytogeographical regions of India.. ‘
Vegetanon types of Kamataka — Composition and distnbution of evergreen, semi-
' evergreen, deciduous, scrub, mangroves, shoal forests and grasslands. An account of the
-. vegetation of the Western Ghats.
| Pollution: Water pollution: Causes, effect, types; water quality indicators, water quality
i standards in India, control of water pollution (Waste water treatment).
. Water pollution disasters — National mission on clean Ganga , Minimata, Pacific gyre
| garbage patch, Exxon valdez oil gpill.
Air pollution: Causes, effect, air quality standards, acid rain, control.
Soii pollution. Causes, effect, solid waste management, control measures of soil
' poilution. |

R SN

Biodiversity and its conservation:
| Biodiversity: Definition, types of biodiversity - habitat diversity, species diversity und
i genetic diversity, Global and Indian species diversity. SDG's in biodiversity j)j

_conservation. ’/
-Values of Biodiversity - Economic and aesthetic value, Medicinal itnd timber yicling |

~'14 brs
,51/‘ : IS
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plants. NTFP. Threats to biodiversity. BB e
Concept of Biodiversity Hotspots, Biodiversity hot spots of India.
. Concept of endemism and endemic species.
ICUN plant categories with special reference to Kamataka/ Western Ghats.
Biodiversity Conservation- Indian forest conservation act, Biodiversity bill (2002).
Conservation methods — fn-sifu and ex-situ methods
In-situ methods —Biosphere reserves, National parks, Sanctuaries, Sacred grooves.
Ex-situ methods-Botanical gardens, Seed bank, Gene banks, Pollen banks, Culture
collections, Cryopreservation.

Total 56 Ho

SUGGESTED REFERENCE BOOKS:
Sharma, P.D. 2018. Fundamentals of Ecology. Rastogi Publications.
Odum E.P. (1975): Ecology By Holt, Rinert& Winston.
Oosting, H.G. (1978): Plants and Ecosystem Wadworth Belmont.
Kochhar, P.1.. (1975): Plant Ecology. (9th Edn.,) New Delhi, Bombay, Calcutta-226pp.,
Kurpar, H.D. (1992): Modem Concepts of Ecology (7th Edn.,) Vikas Publishing Co., New Dclhi.
6. Kumar H.D. (2000): Biodiversity & Sustainable Conservation. Oxford & IBH Pubiishing {'o Lt
- New Delhi.
7. Newman, E.L (2000): Appiied Ecology, Blackwell Scnentlﬁc Publisher, U.K. _
3. Chapman JIL&MJ. Reiss (1992) Ecology (Principles & Applications). Cambridge University Prc.s
UK.
9. Malcolm L. Hunter Jr., James P. Gibbs, Viorel D. Popescu, 2020. Fundamentals of cOmemnd

"Biology, 4th Edition. Wiley-Blackwel.

DR WN -

10. Saha T. K., 2017. Ecology and Environmental Biology. Books and Allied Publishers. ' ]
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B.Sc. Semester — I

Open Elective Course (OEC)-1
Course Title: PHYOET 1.1: Energy Sources

Type of | Theory/ | Credits No. of Total No. of | Duration | Internal | Semester | Total
Course | Practical Classes/Week | Lectures/Hours | of Exam | Assessment End Marks
in hrs Marks Exam
Marks
OECI | Theory | 03 ° o 42 3 30 70 100
Unit -1 (14 Hours)

Introduction to Energy Sources: Energy concepts, sources in general, its significance and
necessity. Classification of energy sources: primary and secondary sources. Energy
consumption as a measure of prosperity. Need of renewable energy sources. Conventional
(commercial) energy sources, Non- Conventional energy sources (Renewable energy).
Advantages of renewable energy. Obstacles to the implementation of renewable energy
systems. Prospects of renewable energy sources. Fossil fuels & Nuclear energy- production &

extraction, usage rate and limitations. Impact on environment and their issues& challenges.
Unit -2 . T an (14 Hours)
Solar-Energy and its Applications: Potential of solar energy, solar radiation and
measurements, different types of solar energy collectors, advantages and disadvantages of
different collectors, solar energy storage. Solar hot water supply systems. Solar air heating
and cooling systems. Solar thermal electric power generation. Solar pumping, distillation,
furnace and green houses. Need and characteristics of photovoltaic (PV) systems, PV models
and equivalent circuits, and sun tracking systems.

Unit -3
Wind energy harvesting and Ocean Energy and energy from Biomass:
f wind energy, wind turbines and different electrical machines in wind

(14 Hours)

Fundamental o
turbines, power electronic interfaces and grid interconnection topologies.

Ocean Energy: Ocean gnergy thtenlial against wind and solar, wave: characteristics and

statics wave energy devices. Tide characteristics and statistics, tide energy technologies

ocean thermal energy, osmotic power, ocean bio-mass.

Energy from Biomass: Biomass conversion technologies: wet process, dry process,

photosynt
plants: Flo

Suggested Activities:

hesis. Biogas generation: Factors affecting bio-digestion. Classification of biogas

ating drum plant, fixed dome plant, advantages and disadvantages of these plants.

11
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B.Sc. Semester — 11
Open Elective Course (OEC)-1I
Course Title: PHYOET 2.1: Climate Science

Theory / i T - IS E L= B
Type of Practigal Sredit No. of Total No. of | Duration Internal Semester | Total
Course Classes/Weck | Lectures/Hours | of Exam | Assessment End Marks
in hrs Marks Exam
Marks
L ORC-IE | Tooomy | "% 4" 0%y ° 42 30 30 70 100 |
ening (14 hours)

Atmosphere: Atmospheric Science (Meteorology) as a multidisciplinary science. Physicaland
dynamic meteorology, some terminology, difference between weather and climate, weather
and climate variables, composition of the present atmosphere: fixed and variable gases,
volume mixing ratio (VMR), sourcesand sinks of gases in the atmosphere. Greenhouse gases.
Structure (layers) of the atmosphere. Temperature variation in the atmosphere, temperature
lapse rate, mass, pressure and density variation in the atmosphere. Distribution of winds.
UNIT-2 (14 Hours)
Climate Science: Overview of meteorological observations, measurement of : temperature,
humidity, wind speed ‘?,nd dirg%ion: and pressure. Surface.weather stations, upper air
observational network, satellite observation. Overview of clouds and precipitation, aerosol
size and concentration, .nuclcation, droplet growthand condensation (qualitative description).
Cloud seeding, lightning and discharge. Formation of trade winds, cyclones. Modelling of the
atmosphere: General principles, Overview of General Circulation Models (GCM) for weather
forecasting and prediction.Limitations of the models. R and D institutions in India and abroad
dedicated to climate Science, NARL, IITM, CSIR Centre for Mathematical Modeling and
Computer Simulation, and many more.

UNIT-3 (14 Hours)
Global Climate Change: Greenhouse effect and global warming, enhancement in
concentration of carbon dioxide and other green house gases in the atmosphere, conventional
and non-conventmnal qpcrgy @urccs and their usage. EL Nino/LA Nino Southern
oscillations. Causes for global warming; Deforestation, fossil fuel burning, industrialization.
Manifestations of global warming: Sea level rise, melting of glaciers, variation in monsoon
patterns, increase in frequency and intensity of cyclones, hurricanes, tornadoes. Geo-

engineering as a tool to mitigate global warming? Schemes of geo-engineering.

18
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209 Leam about quality ol surface waler

quality (color, pll, hardness, TDS, sulphate,

water treatment,

OIS

grovid water. Impuritice in waler, standards of waler

thuoride, chloride) for potable, domestic, iadusirial and
agricultural purpose. Learn Water treatment lechnologies — house hold water treatment

, municipal

industrial treatment (primary and sccondary treatment of industrial effluent),

softening of water, and disinfection of water. Determinations of DO, BOD and COD, and their

significance.

Syllabus-
DSCC-3 : Chemistry (Theory) III ( Code: 032CHE011)

Total Hrs: 56

Unit-I: CHEMICAL BONDING & MOLECULAR STRUCTURE
Ionic Bonding:

14 hrs

General characteristics of ionic compounds. Energy considerations in
attice energy and solvation energy and their importance in the
lity and solubility of ionic compounds. Born-Landé equation and
ttice energy. Born-Haber cycle and its applications.

power and polarizability: Fajan’s rules, ionic character in covalent
compounds and percentage of ionic character, Ty

Co\falent bonding: General characteristics of covalent compounds. VB approach,
shapes of some inorganic molecules and ions on the basis of VSEPR and

hybridization with suitable examples of linear, trigonal planar, square planar,
tetrahedral, trigonal bipyramidal and octahedral arrangements. Concept of resonance

ionic bonding, 1
context of stabi
calculation of la
Polarizing

and resonating structures of NO3, CO5* and SO,
Molecular Orbital Theory: LCAO method, bonding and antibonding ,MOs and
their characteristics for s-s, s-p and p-p combinations of atomic orbitals, nonbonding
combination of orbitals, MO treatment of homonuclear diatomic molecules and
ions of 1¥ and 2™ periods and heteronuclear diatomic molecules such as CO, NO
and NO*. Comparison of VB and MO approaches.

Numerical problems are to be solved wherever applicable.

2

Unit-Il : ALIPHATIC HYDROCARBONS s,

Alkanes: Methods of preparation by catalytic hydrogenation, Wurtz reaction,
Kolbe’s synthesis and from Grignard reagent. Free radicAl mechanism of
halogenations, relative reactivity and selectivity of halogenation. Conformational

analysis of ethane and butane. .

dehydrohalogenation of alkyl halides. Mechanism of EI, E2, Elcb reactions. Saytzeff
and Hofmann eliminations. cis Alkenes by partial catalytic hydrogenation and trans

L

Alkenes: Methods of preparation by dehydration of alcohols and |
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Markownikov’s addition) Stereospecificity of halogen addition, regiosclectivity and

relative rates of addition reaction. Hydrogenation, hydration, hydroxylation and
epoxidation of alkenes. Oxidative cleavage of alkenes with KMnQs Ozonolysis,

mechanism of ozonolysis in propene and polymerization.

Alkadienes: Classification, mechanism of addition of halogen and hydrogen halides
in 1,3-diene, kinetically and tlwfmodynamically controlled addition of HBr to 1,3-
butadiene, polymerization and Diels-Alder reaction.

Alkynes: Preparation: Acetylene from CaC, and conversion into higher alkynes by

dchalogenation - of tetra halides and dehydrohalogenation of vicinal-dihalides.
Reactions: Acidity of 1-alkynes and formation

bromine and alkaline KMnOj, ozonolysis and oxidation with hot alk. KMnO..
(11 Lectures)

Cycloalkanes: Types of cycloalkanes anil their relative stability. Baeyer strain theory
and theory of strainless rings. Conformational analysis of cyclohexane with Karplus

energy diagram. Axial and equatorial bonds. Relative stability of

mono substituted
cyclohexanes. (3 Lectures) '

alkenes b y Birch reduction. Reaclions: Addition of HX (Markownikov’s and anti-

of metal acetylides, addition of

Unit-III : SOLIDS & CHEMICAL KINETICS !

14 hrs

Solids: Types of solids. Symmetry elements, unit cells, crystal systems, Bravais
lattice types and identification of lattice planes. Laws of Crystallography - Law-of

diffraction by crystals, Bragg’s law. Structures of NaCl, KCl and CsCl. Defects in’
crystals.

-

Liquid Crystals: Explanation, classification with examples- Smetic, nematic,

cholesteric, disc shaped and polymeric. Structures of nematic and cholestetic phases-

3
molecular arrangements in nematic and cholesteric liquid crystals. Applications of

constancy of interfacidl angles, Law of rational indices. Miller indices. X‘-Ray'.‘/

liquid crystals in LCDs and thermal sensing. Numerical problems are to be solved
wherever applicable.

(7 Lectures)
Chemical Kinetics: Review of reaction rates, order and molecularity.
Factors affecting rates of reaction: concentration pressure, temperature, catalyst, etc.
Examples for different orders of reactions. Derivation of integrated rate equations for

zero and sccond order reactions (both for equal and unequal concentrations of
_reactants).

Half-lifc of a rcaction (numerical problems). Methods for determination

'u
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of order of a reaction by half lite period and differential equation method. Effect of | - T
temperature on reaction rates, temperature coctficient, Concept of activation encrgy
and its calculation from Arrhenius equation. Theorics of Reaction Rates: Collision
theory and Activated Complex theory of bimolecular reactions. Comparison of the

¢ | two theories (qualitative treatment only). 1 '

Numerical problems are to be solved wherever required. (7 Lectures)

Unit-IV ANALYTICAL CHEMISTRY 14 hrs

Gravimetric Analysis: Stages in gravimetric analysis, rcquisites of precipitation,

theories of precipitation, factors influcncing precipitation, co-precipitation and post-
precipitation. Structure, specificity, conditions and applications of organic reagents
such as salcylaldoxime, oxine, dimethyl glyoxime, cupron and cupferron in inorganic
analysis. Advantages of organic reagents over inorganic reagents. (6 Lectures)
Water analysis: Water availability, requircment of water. Quality of surface water and
tg:’ound water. Impuritics in water. Standards of -water quali.ty for potable, domestic,
industrial and agricultural purpose (color, pH, alkalinity, hardness, TDS, sulphate,
fluoride, chloride etc.)

Water treatment technologies: House hold water treatment, municipal water
treatment and industrial treatment (primary and secondary treatment of industrial
effluent). Softening of water. Disinfection of water. Definition and determinations of
DO, BOD and COD, and their significance.

Numerical problems are to be solved wherever required. (8 Lectures) |-

N

Recommended Books/References
Inorganic Chemistry
1. Lee, J.D. Concise Inorganic Chemistry ELBS, 1991.

2. Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3"d Ed., Wiley.

3. Douglas, B.E., McDaniel, D.H. & Alexander, J. J. Concepts and Models in Inorganic Chemistry,John
Wiley & Sons.

4. Huheey, J. E., Keiter, E.A., Keiter, R.L. & Medhi, O. K. Inorganic Chemistry: Principles of Structure
and Reactivity, Pearson Education India, 2006.

o

Shriver, D.F. & Atkins, P.W. Inorganic Chemistry, Oxford University Press.
6. Wulfsberg, G. Inorganic Chemistry, Viva Books Pvt. Ltd.

M0
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B.Sc. Semester—V
Discipline Specific Course(DSC)-11

Course Title: Chemistry (Theory) XI
Course Code:035CHE013

Typeof | Theory Instruction Total No.of | Duration | Formative |Summative| Total

Course | /Practical | Credits |hour per week| Lecturcs/Hours | of Exam |Assessment| assessment| Marks

/Semester Marks | Marks

DSCC-11 | Theory 04 04 56hrs. 2hrs. 40 60 100

Course Qutcomes (COs): At the end of the course, students will be able to:

CO1:

CO2:

CO03:

CO4:

CO5:

effluent trealment plant, water purification methods, sludge disposal, dlsposal c;t‘zl uclear -

Understand the types, thcory,technique and applications of separation techniques like
solvent extraction and chromatography,dyes and colors used in day-to-day life.

Know color and constitution, classification, synthesis and applications of different

types of dyes. t

Define spectroscopy and different regions of electromagnetic spectrum.Basics of UV/visible
spectroscopy. Different kind of transitions that can take place within molecule

Explain the origin of IR spectrum.Describe different types of vibrational modes of

simple molecules.Explain the principles of different types of IR instruments.Outline
different applications of UV, IR.

Importancc Air pollution and Water Pollution, techniques for measuring water pollution,

Foer

wastes and Water quality parameters for waste water, industrial water and domestlc water.,

=2

. e R Tt e, =

Understand about types of soil, pbysical, chemical and biological properties of soil, soil .
organisms, micro and macronutrients
o
COe6: Know about Chemical explosives and Rocket propellants. .
Unit Tltlc Chcmlstry (Thcory)XI 3 56 hrs/
Solvent extraction: Types theory and mechamsm Extract:on by ion-association and | 14 hrs
. Chelation. Synmergistic extraction, techniques and applications, Determination of
nit
Uranium using oxine. (3hrs)
{8 ;- Chromatography: Classification, techniques and development of chromatograms.
A\
Paper chromatography: Theory, Ry value, factors affecting Rp value and its




AT EA e R YRy T "’h'
calculations, techniques and applications. Separation of 1

Ag and Hg' and

caleulation of Ry value.

Column chromatography: Theory, techniques and applications. Separation of
methylene blue and malachite green.

Thin-layer chromatography: Superiority of TLC, theory methodologyand
applications

Ton exchange chromatography: Propertics and types of ion exchangers. Action of
cation and anion exchange resins, techniques and applications. Separation of amino

acids from its mixture.

Gas Chromatography and High-Performance Liquid Chromatography:

Principles and applications. (11hrs)

[

Ultraviolet Spectroscopy: .

Types of electronic transitions, chromophores and auxochromes, bathochromic shift
and hypochromic shift, intensity of absorption, Woodward-Fieser rules for
calculating  An.«Conjugateddienes such  as alicyclic, homoannular and
heteroannulardienes. Applications of UV spectroscopy. (5 hrs)

Infrared Spectroscopy:

Introduction to infrared spectroscopy, intensity of absorptlon band, position of
absorptions, C-H, >C=0, O-Hand N-H abscrphon bands wuh explanation for
variation in stretching frequencies. Idennﬁcat’ion of H- b?ndmg n alcohols phenols
and carboxylic acids using IR spectroscopy. : (5 hrs)
Dyes:

Theory, color and constitution, classiﬁcalimh mordant and wet dyes, synthesis and
applications of congo red, malachite green, phenolphthalein, eosin and indigo.

Dyes used in food and their safety, organic pigments with examples. (4 hrs)

Unit 111

Molecular Sp&ﬁoscopy:
Interaction of electromagnetic radiation with matter, electromagnetic spectrum.
Rotational Spectroscopy:

Rotation of molecules, diatomic: rigid rotator, selection rule: derivation for
expression of energy and bond length (HCT), problems on bond length, polyatomic

molecules: linear, symmetric top, asymmelric top molecules (qualitative approach).

]
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Vibrational Spectroscopy:

Vibrating diatomic molecules - energy of diatomic molecules, force constant,
vibrational spectra: harmonically vibrating diatomic molecules (HCI) and
anharmonicity, Morse potential, dissociation energies, fundamental frequencies,
overtones, hot bands, degrees of freedom for polyatomic molecules, modes of
vibration, concept of group frequencies, and problems on force constants. Vibration-
rotation spectroscopy: diatomic vibrating rotator, P, Q, R branches.
Raman spectra: Classical theory, Rotational Raman spectroscopy (Linear and
symmetric top molecules for S and R branch), Vibrational Raman spectroscopy;

vibration - rotational Raman spectra (Rotational fine structures), complementary of
Raman and IR.

Electronic Spectroscopy:
Diatomid molecules: Born- Oppenheimer approximation, vibrational course
structure of electronic transition and intensity, Franck — Condon principle, pre-

dissociation, ‘g’ and ‘u’ transitions and their applications in organic molecules.

Unit IV

Environmental Chemistry

Air pollution: Review of major regions of atmosphere. Chemical and
photochemical reactions in the atmosphere. Sources, effects and control measures

of air pollutants (CO, CO,, NO,, SOxand H;S). Methods of determination of CO,
NO, and SOx. : "’“

s
Pl Fur

Water Pollution: Water pollutants and their sources. Tecﬁrniques for., measuring
water pollution., Effluent treatment plant (primary, secondary “and tertiary
treatment). Water purification methods (reverse osmosis, electrodialysis and
jon- exchange) Sludge disposal. Industrial waste managem@t. Disposal of nuclear

wastes. Water quality parameters. . (7 hrs)

Soil chemistry: Types of soil, physical, chemical and biological properties of soil,
soil organisms, nitrogen and sulphur transformation. A brief account of micro- and
macronutrients (sources and importance) Determination of pH, alkalinity, total

organic matter, Ca (11) and Mg (II) ions in soil samples. (4 hrs)

Chemical explosives: Preparation and explosive properties of lead azide, PETN,

cyclonite (RDX). Introduction to Rocket propellants. (3 hrs)

14 hrs

I B
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B.Sc. Semester—VI
Discipline Specific Course (DSC)-13

Course Title: Chemistry (Theory) XIII
Course Code:036CHEO11

—Wﬁa}f‘} 1 Instruction Total No. of | Duration | Formative [Summative| Total
Course | /Practical | Credits |hour per week| Lectures/Hours | of Exam |Assessment| assessment| Marks
/Semester Marks Marks
DSCC-13 | Theory 04 04 56hrs. 2hrs. 40 60 IOOJ

Course Qutcomes (COs): At the end of the course students will be able to:

COl:

CO2:

CO3:

CO4:

COs:

CO6:

CO7:

COs:

Understand Crystal field theory, crystal field splitting, calculation and comparison
of CFSE in octahedral, tetragonal, tetrahedral and square planar complexes.

Study the Stability of metal complexes (thermodynamic and kinetic), stepwise and
overall stability constant and their relationship. Factors affecting the stability of
metal complexes. ! |

Learn the structure and constitution of Carbohydrates, Ring Size determination and
properties, Structures of disaccharides and polysaccharides and biological

importance.

Study the classification of amino acids, stereochemistry of amino acids. Zwitter ion
and explanation to isoelectric point, Synthesis of amino acids and diptides,
biological importance, primary, secondary structure of proteins (a-helical, fZsheet),
_classificalion, isoprenc rule, special isoprene rule constigution- andm%thes_i‘s- of
citral and a-terpinol. T T

Describe the Role of metal ions in biological systems with special n;ference to Na',
K" and Mg2+ ions, Na/K pump and Structure of hemoglobin, myoglobin and
chlorophyll. %

Know the Solvent properties and typical reaetions in liquid ammonia and liquid
Sulphur dioxide.

Distinguish between reversible and irreversible cells. Concept of EMF and its
measurement,

Describing the clectrode potential, types, applications for pH and EMF

determinations.

CO9: Explaining free energy change for ideal solution, theory of distillation process for

separating liquid mixtures.

COI10: Distinguish between miscible and immiscible liquids. Explain the critical solution
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COl1:

temperature, liquid-solid solution, solid solutions.

Learn to develop and demonstrale knowledge pertaining 0 (he background and
development of Green Chemistry, Learn about green chemistry and its nccessity,
choice of solvents, atom cconomy, and sustainable raw materials, about the

examples of green reactions and future trends in green reaction.

'_Ul__:i_t ; Title: Chemistry (Theory) XL =

RS e | 56 hrs/

Unitl

Unitll

Coordination Chemistry-Il | 14 hrs
Crystal field theory, crystal field splitting, calculation and comparison of CFSE
in octahedral and tetrahedral complexes, crystal field effects in weak and strong
field ligands. Pairing energies. Factors affecting the magnitude of ‘;fYStal field
splitting. Spectrochemical series. Tetragonal distortion of octahedral geometry,

John Te}ler distortion. Crystal field splitting in square planar complexes.

Explanation of color and mapmetic moments of complexes. Determination of
magnetic susceptibility by Gouy’s method. Stability of metal complexes
(thermodynamic and kinetic), stepwise and overall stability constant and their

relationship. Factors affecting the stability of metal complexes. (8 hrs)

Bioinorganic Chemistry '
Role of metal ions in biological systems with special reference to Na’, K* and

Mg?" ions. Na/K pump. Structures of hemoglobin and chlorophyll, and the role

of Fe(Il) and Mg(I) metal jons in these pigments. Role of Ca®" ifi blood

clotting. 5. L (3 hrs)

Non-aqueous solvents

Solvent properties and typical reaclio;ls studied in liquid ammonia and Tiquid

sulphur dioxide. (3 hrs)

-

Carbohydrates: : 14 hrs |

Definition, classification, osazone formation and its mechanism, epimers and

epimerization, interconversion of fructose and glucose, Kiliani synthesis and
Ruff degradation, ring structure of D-glucose, mutarotation, and determination
of ring size of D-glucose by Haworth -Hirst method, conformational analysis
of monosaccharides (example: Glucose). Disaccharides: structure of sucrose
and lactose (mention hydrolysis product, glycoside linkage and reducing

properlics). Polysaccharides: partial  structure of starch and cellulose.
(8 hrs)

Photosynthesis of carbohydrates.



Amino Acids, i‘cpti(!és_:{_rﬁ TE-hEnés:
Classification of amino acids, stereochemistry of amino acids, Zwitter ion and
explanation to isoelectric point, synthesis of amino acids from Gabriel
phthalimide synthesis, Strecker’s synthesis, ninhydrin reaction.

Peptides: Definition, synthesis of dipeptides by N-protecting (t-
butoxycarbonyl and phthaloyl) & C-activating groups. Overview of Primary,
Secondary, Tertiary and Quaternary structure of proteins.
Terpenes: Classification, isoprene rule, constitution and synthesis of Citral and

&-terpinol (6 hrs)

UnitIII

Electrochemistry-II

Electro Motive Force(EMF)

Electrochemical cells, Reversible and irreversible cells, EMF of a cell and its
measurement t_)y potentiometer, standard cell (Weston standard cell), types of
electrodes, reference electrode- calomel electrode, sign 'c0nve'ntions, Nernst
equation, electrochemical series and its applications, salt bridge and its
applications. Determination of pH of solution by hydrogen electrode,
quinhydrone electrode and glass electrode methods, concentration cell with and
without transference, liquid junction potential. Numerical problems.
Applications of EMF measurements- '

i) Determination of solubility and solubility product of sparingly soluble salts.
ii) Potentiometric titrations- acid—base and redox titrations, - '4
1ii) Determination of redox potential 9 : f(ﬁs) i~
Energy sources: Non-conventional energy sources. Solar ’e.'nergy,' thermal
energy, wind energy, geothermal energy, photovoltaic cells, biofuels énd their
applications. Batteries & Fuel cells- Primary and secondary batteries —
Construction and Applications of Pb-acid battery, Li-Battery*Lithium-polymer
cell, and nickel-cadmium cell. Fuel cells-hydrogen-oxygen and Hydrocarbon—
Oxygen fuel cells and their applications. (4hrs)
Micelle: Emulsions, micro emulsions or micellar emulsions, and its stability,
properties of micro emulsions: electro kinetic effects. Colloidal electrolytes or
association colloids, types of colloidal clectrolytes. Micelles: surface-active

agents or surfactants. (3 hrs)

14 hrs
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UnitlV | Green Chemistry o - 14 brs |

Basics of Green Chemistry. Need for Green Chemistry. Goals of Green
Chemistry. Limitations/ Obstacles in the pursuit of the goals of Green ~
Chemistry.

Twelve principles of Green Chemistry with their explanations and examples ‘
and special emphasis on the following: Designing a Green Synthesis using these \
principles; Prevention of Waste/ byproducts; maximum incorporation of the

materials used in the process into the final products , Atom Economy,
calculation of atom economy of the rearrangement, addition, substitution and
elimination reactions.

Prevention/ minimization of hazardous/ toxic products reducing toxicity. risk =

(function) hazard * exposure; waste or pollution prevention hierarchy.
Green solvent

Supercritical fluids, water as a solvent for organic reactions, ionic liquids,
fluorous biphasic solvent, PEG, solvent less processes, immobilized solvents
and how to compare greenness of sélvents. '
Energy requirements for reactions — alternative sources of cnmergy: use of ‘

microwaves and ultrasonic energy. (8hrs)

\
Examples of Green Synthesis/ Reactions \I

Green Synthesis of the following compounds: adipic acid, catechol, disodium
iminodiacetate (alternative to Strecker synthesis)

Microwave assisted reactions in water: Hofmann Elimination, methyl Brenzoate
.to benzoic acid, oxidation of toluene and alcohols; Microwave assisted reactions
: = P

in organic solvents Diels-Alder reaction and Dccarbox’idation reaction.
L =

Ultrasound assisted reactions: Sono chemical Simmons-Smith Reaction

(Ultrasonic alternative to Iodine). (6hrs)

FormativeAssessmentforTheory
-

Asscssm'cnl()cc:\sionltypc Marks

InternalAssessmentTestl

InternalAssessmentT'est2

Quiz/Assignment/SmallProject

Seminar

Total 40N Iarks
Formative Assessment as per gu idelines.
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